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Table A: antiSMASH1 analysis of Pseudoalteromonas genome sequence data to identify types of natural product 
pathways present 

Pseudoalterom
onas strain 
(genome 
sequence- 
number of 
scaffolds) 

RiPPs Non-
Ribosomal 
Peptide 
(NRP) 

Polyketide 
(PK) 

Hybrid 
NRP/PK 

Homo 
serine 
lactone 

Indole Siderophore 
 

Other 
 

P. agrivorans 
S816 (133 
scaffolds) 

1      1  

P. arctica 
A3712 (152 
scaffolds) 

1        

P. atlantica T6c 
(1 scaffold) 

1    2    

P. atlantica 
TB41 (122 
scaffolds) 

1   1   1  

P. citrea 
NCIMB 1889 
(223 scaffolds) 

5 4 2 4    3 

P. citrea (314 
scaffolds) 

3 1      1 

P. flavipulchra 
JG1 (61 
scaffolds) 

5 13  3     

P. haloplanktis 
(11 strains on 
2- 565 
scaffolds) 

21      1  

P. lipolytica 
SCSIO 04301 
(12 scaffolds) 

1        

P. 
luteoviolacea 
2ta16 (137 
scaffolds) 

3 3 2 5 1 1  1 

P. 
luteoviolacea B 
ATCC 29581 
(61 scaffolds) 

3 1    1  1 

P. marina 
mano4 (69 
scaffolds) 

3        

P. piscicida 
ATCC 15057 
(58 scaffolds) 

4 3  4     

P. piscicida 
JCM 20779 
(207 scaffolds) 

4 4 4      

P. rubra ATCC 
29570 (194 
scaffolds) 

3 17 1 4 1   3 

P. ruthenica 
CP76 (120 
scaffolds) 

2      1  

P. spongiae 
UST010723-
006 (56 

1        



scaffolds) 
P. tunicata D2 
(37 scaffolds) 

1 2    1 1 1 

P. undina 
NCIMB 2128 
(49 scaffolds) 

1      1  

Pseudoalteromo
nas sp. (18 
strains on 2- 
369 scaffolds) 

33 18  4   9 3 

 
Note- Whole genome shotgun sequencing data downloaded from http://www.ncbi.nlm.nih.gov/ was 
submitted for analysis by antiSMASH, pathways spread over several scaffolds may be annotated as 
separate pathways resulting in some over estimation of pathway numbers.  
  



 
 

 
Figure S1: Mass spectral molecular network cluster showing alterochromide molecules produced by 
Pseudoalteromonas piscicida and Escherichia coli heterologous expression using pACR02 alone, 
pACR02/pACR10 or pACR07. Green nodes represent the A and Aʹ′  molecules, blue nodes represent the B and 
Bʹ′  molecules, the pink node represents an Aʹ′ ʹ′  molecule, the yellow nodes represent the Bʹ′ ʹ′  molecules and the 
grey nodes represent analogues with an additional methylene group at an undetermined location (See Figure S4 
for chemical structures of 1-16).  Procedure- Mass spectral data was converted to .mzXML format and data was 
analyzed using a molecular networking workflow described previously,2 with the following settings: Parent 
Mass Tolerance: 2.0 Da, Ion Tolerance: 0.5 Da, Min Pairs Cos: 0.7, Min Matched Peaks: 6, Network TopK: 10, 
Minimum Cluster Size: 2, Maximum Connected Component Size: 0. The molecular network was visualized 
using un-weighted force directed layout within Cytoscape version 2.8.2.3  

 



 

 
Figure S2: Mass spectral molecular network cluster showing alterochromide molecules produced by 
Pseudoalteromonas piscicida, Escherichia coli heterologous expression using pACR02/pACR10 or pACR07 and 
pathway mutant experiments. Green nodes represent the A and Aʹ′  molecules, blue nodes represent the B and Bʹ′  
molecules, the pink nodes represents Aʹ′ ʹ′  molecules, the yellow nodes represent the Bʹ′ ʹ′  molecules and the grey 
nodes represent analogues with an additional methylene group at an undetermined location (See Figure S4 for 
chemical structures of 1-16).  Procedure as described in figure S1. 

 



 

 
Figure S3: Mass spectral molecular network cluster showing alterochromide molecules produced by 
Pseudoalteromonas piscicida, Escherichia coli heterologous expression using pACR02/pACR10 or pACR07 and 
pathway mutant experiments. Green nodes represent the A and Aʹ′  molecules, blue nodes represent the B and Bʹ′  
molecules, the pink node represents an Aʹ′ ʹ′  molecule, the yellow nodes represent the Bʹ′ ʹ′  molecules and the grey 
nodes represent analogues with an additional methylene group at an undetermined location (See Figure S4 for 
chemical structures of 1-16).  Procedure as described in figure S1. Note- sample 1 represents extracts of bacteria 
grown with supplemental bromide, samples 2 and 5 represent extracts of bacteria grown without supplemental 
bromide. 



 
Figure S4: Chemical structure and mass spectral data for alterochromide molecules 1-16. The A and B 
molecules differ by length of the lipid chain, A/B molecules have an isoleucine as the C-terminal residue, Aʹ′ /Bʹ′  
molecules have a leucine as the C-terminal residue and Aʹ′ ʹ′ /Bʹ′ ʹ′  molecules have a valine as the C-terminal 
residue. Stereochemistry of the amino acids in 2/8, 4/10 and 5/11 were determined previously by Kalinovskaya et 
al. 4 and are in agreement with epimerization domains seen within the gene cluster, by extension stereochemistry 
for the remaining molecules is assumed to follow the same pattern.  
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Figure S5: Mass spectral fragmentation data for sodiated adducts of alterochromide A (1) and Aʹ′  (7) showing 
alterochromide Ile/Leu-Asn sequence tag 

 

 

Figure S6: Mass spectral fragmentation data for sodiated adducts of bromoalterochromide A (2) and Aʹ′  (8) 
showing alterochromide Ile/Leu-Asn sequence tag 

 
Figure S7: Mass spectral fragmentation data for sodiated adducts of dibromoalterochromide A (3) and Aʹ′  (9) 
showing alterochromide Ile/Leu-Asn sequence tag 



 
Figure S8: Mass spectral fragmentation data for sodiated adducts of dibromoalterochromide B (6) and Bʹ′  (12) 
showing alterochromide Ile/Leu-Asn sequence tag 

 
Figure S9: Mass spectral fragmentation data for sodiated adduct of alterochromide Aʹ′ ʹ′  (13) showing 
alterochromide sequence tag with valine for leucine substitution 

 
Figure S10: Mass spectral fragmentation data for sodiated adduct of bromoalterochromide Aʹ′ ʹ′  (14) showing 
alterochromide sequence tag with valine for leucine substitution 



 
Figure S11: Mass spectral fragmentation data for sodiated adduct of alterochromide Bʹ′ ʹ′  (15) showing 
alterochromide sequence tag with valine for leucine substitution 

 
Figure S12: Mass spectral fragmentation data for sodiated adduct of bromoalterochromide Bʹ′ ʹ′  (16) showing 
alterochromide sequence tag with valine for leucine substitution 

 

 
Figure S13: Mass spectral fragmentation data for sodiated adduct of a methylene alterochromide B (4) analogue 
showing alterochromide Ile/Leu-Asn sequence tag. Site of methylene group is undetermined at present. 



 

 
Figure S14: Mass spectral fragmentation data for sodiated adduct of a methylene bromoalterochromide A (2) 
analogue showing alterochromide Ile/Leu-Asn sequence tag. Site of additional methylene group is undetermined 
at present. 
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